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Abstract 
This study empirically investigates the factors impacting internet banking (IB) usage by Turkish bank customers. A unique 
internet banking usage model (IBUM) was developed and validated. The initial proposed model incorporated 10 factors named 
usefulness, ease of use, control, social influence, compatibility, risk, website features, alliance service, awareness of service and 
personalization that affect internet banking usage. The initial model was tested against both measurement and structural models. 
The results of initial model testing indicated that compatibility has the most significant effect on internet banking usage which is 
then followed by alliance service, usefulness, personalization and ease of use. Consequently, the initial model was modified in 
order to find the inter-relationships among factors. The final IBUM consists of 7 factors which are able to explain 65% of the 
variance in internet banking usage. Finally, the results are discussed and suggestions for future researches presented by 
highlighting the effects of personalization and alliance services. 
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1. Introduction  
The Information and communication technologies (ICT) sector is inextricably tied to today’s economy and social 
life. ICT deeply penetrates in all walks of human life. For example; e-commerce, e-learning, e-governance, e-health 
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and e-banking are outcomes of the integration of ICT with various sectors. Banking sector also has engaged ICT to 
provide new facilities for its customers. Electronic banking is defined as “Any use of information and 
communication technology and electronic means by a bank to conduct transactions and have interaction with the 
stakeholders” [1]. The focus of this study is internet banking which uses the internet as means of communication to 
deliver banking services to customers. 
According to the Internet World Stats (2012), Turkey is the 5th in terms of largest internet usage in Europe and 
15th in the world with 36.5 M internet users (45.7 % of population). Turkey also can be counted as one of the 
pioneer countries which have utilized information and telecommunication technologies to improve their banking 
sectors. Internet banking was launched in Turkey in 1997 only two years after the development of first internet 
banking services in the USA by Wells Fargo bank. Currently, 25 of 48 banks which operating in turkey offer internet 
banking services and the number of registered internet banking users has reached to 21.6 M by September, 2012. Of 
course, the number of active users (who login to internet banking websites at least once in the third quarter of 2012) 
was only 8.6 M. The websites of Turkish banks provide a variety of investment services such as investment funds, 
foreign currency transactions, time deposit accounts, realized share certificate transact, repurchasing agreements, 
bonds and bills, gold transactions and VOB to their customers. Additionally, Internet banking relies on customer 
financial activities such as money transfer, payments and credit card activities.  
The Bank Association of Turkey (2012) reported that the total amount of TRY 77.3 Billion ($ 42.95 Billion) for 
investment transactions and TRY 370 Billion ($ 205.5 Billion) for financial transactions were performed through 
internet banking services in the third quarter of 2012. Statistics also reveal that the number of active users has 
increased by 29 percent in September, 2012 compared to the population in 2010 which indicates a growing trend in 
internet banking usage. On the other hand, if we consider all internet users as potential internet banking users, still 
there will be a big portion of non-users (75 %) in the market. Therefore, it is worthwhile to conduct a study in order 
to identify factors which can increase and accelerate the usage of internet banking in Turkey. 
2. Literature review  
We conducted a literature review in order to make an insight to the field of internet banking adoption and to spot 
the potential areas for research. Initially, we defined some inclusion/ exclusion criteria for selecting studies to be 
reviewed. Only the studies which were written in English were considered.  We also applied six combination of 
keywords such as “internet banking AND acceptance”, “internet banking AND adoption”, “e-banking AND 
acceptance”, “e-banking AND adoption”, “online banking AND acceptance”, “online banking AND adoption”.  
In order to restrict the boundaries of research we only considered journal articles. We did search studies in 
Elsevier and SinceDirect databases, because they were full-text scientific databases and were easily accessible 
through METU library. Moreover, the websites of journals which were listed in SCI and SSCI (2012) indexes and 
related to information systems, information technologies, internet researches, electronic commerce and electronic 
banking were searched manually. As a result, we came across some studies which had been neglected before. 
Finally, keywords, titles and abstracts of all obtained studies were  inspected  and  the  ones  which  were not 
compatible with the  aim  of  this  study  were  excluded. We only selected empirical studies which followed 
quantitative methods to investigate electronic banking adoption and usage. Finally we came up with 28 studies 
which met the predefined criteria.   
In general 61 constructs and 128 relationships were extracted from reviewed studies. Perceived usefulness (with 
18 frequencies), perceived  ease of use(16), attitude(15), intention(13), subjective  norms  (9),  security  and  privacy  
(8),  perceived behavioral  control  (9),  trust  (5),  perceived  risk  (4)  and compatibility  (4)  were  among  the  top  
10  constructs  which examined in previous studies. The results of literature review disclosed that only six of 28 
studies investigated the effect of research factors on actual usage of internet banking.  Other studies explored the 
relationships among research factors and intention to use which in turn affects actual use of internet banking. 
Moreover, following definitions of constructs in the internet banking context were extracted from literature. 
Usefulness of internet banking services is the extent to which a customer believes that using the internet banking 
system would enhance the efficiency of her/his banking activities and provides more direct and indirect advantages 
for him/her when  compared  to  traditional  branch  based  banking[2,3,4]. Ease  of  use  refers  to  how  much  
customers  believe  that internet banking system is easy to understand and use. Additionally, it is associated with the  
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amount  of  easy-to-follow  instructions  and  simple  operating  procedures  which  are provided by internet banking 
system[2,3,4,5]. Perceived behavioral control  is  defined  as  the  degree  to  which  a  customer believes  that  
she/he  has  control  over  her/his  banking  activities  when  using  internet banking. It also reflects individual’s self-
confidence about her/his abilities, knowledge and skills to use internet banking [2, 6, 7]. Social influence is defined 
as the degree to which a customer perceives that most important others (E.g.  Family members, Peers, colleges) 
believe that she/he should or should not use internet banking [4,8]. Customers might  decide  to  use  internet  
banking  for  complying  with  important  others  rather  than their own feelings and beliefs [9]. Awareness of 
services is defined as customers’ information about the beneﬁts, advantages and disadvantages associated with the 
use of internet banking [10,11]. Website features is defined as the media that serves delivery to customers of internet 
banking. Reliability to access the bank’s web site, high speed  of  download  and  upload,  high  transactions  speed  
of  bank’s  website  and  short response  times  from  bank’s  web  site  refer  to  website  features  of  internet  
banking [12,1]. Risk  is  defined  as  a  possible  loss  when  doing  financial activities through Internet such as 
financial, performance, security and privacy risks [13]. Compatibility refers to the degree to which a customer 
believes that the existing internet banking system is consistent with her/his values, past experiences and needs. 
Therefore, we assumed that if internet banking is compatible with customer’s current ways of doing banking 
activities, they will use it more feasibly [14,15]. Customization/personalization  refers  to  the  use  of 
personalization engines  that  tailor  the contents  of the banks’  web  site to the  particular needs  of  customers.  
Customized  internet  banking  not  only  provides  its  customers  by specially modified website interfaces, but also 
offer special services based on customers’ preferences  and  histories  of  their  banking activities [16,17]. Alliance 
services refer  to  integrated  and  one-stop comprehensive  financial  and  bank-related  services  which  is offered  
by  banks  through internet  banking  system.  These  services  are  provided  by  means  of  bank’s  system 
integration with  other  financial  parties.  In other words, the bank’s website acts as a gateway for accessing services 
which are offered by third parties [16]. 
3. Research methodology  
This study follows quantitative approach. The constructs of the proposed model were selected based on literature 
review and expert group analysis. Data collected through paper-based questionnaire. Validation of the instrument 
and testing of hypotheses were performed by employing a quantitative methodology (PLS based SEM). 
4. Expert group analysis  
We conducted an expert group analysis with eight IS experts (seven Ph.D. students and one instructor) in order to 
classify factors which carried similar meanings and the ones which were parts of the higher level constructs. These 
experts were member of “Acceptance and Adoption of Technology Research Group” in METU Informatics Institute. 
They professionally developed and analyzed technology acceptance/adoption models for their MSc/PhD theses in on 
of following fields: e-health, e-learning, e-government and e-commerce for their master theses. Finally, the 
following eight groups were verified: 
Group1 named usefulness: Perceived usefulness, Perceived benefit, Relative advantages, Importance to bank needs, 
Performance expectancy. 
Group2 named ease of use: Perceived ease of use, Complexity, User friendliness, Task familiarity, Effort 
expectance. 
Group3 named control: Perceived behavioral control, Self-efficacy, Perceived manageability. 
Group4 named social influence: Culture, Social influence, External pressure, Subjective norms. 
Group5 named risk: Perceived risk, Social risk, Time risk, Performance risk, financial risk, Legal risk, Security risk, 
Security and privacy.  
Group6 named enjoyment: Hedonic orientation, Perceived Enjoyment, perceived playfulness. 
Group7 named feature website: Utilitarian orientation, Feature of website, Quality of internet connection, 
Accessibility, Transaction speed, Website design. 
Group 8 named awareness of service: Awareness of service, Information on online banking. 
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As a result, the number of constructs decreased from 62 to 34 and then constructs with more than three 
frequencies were selected. Those constructs were usefulness, ease of use, control, social influence, risk, feature of 
website, awareness of service and compatibility. The frequency of trust was five, but it was not selected. There is an 
obvious relationship between trust and risk and “the need for trust only arises in risky situation”. Internet banking 
transactions involve some level of risk, therefore it would be reasonable to only investigate customers’ perception of 
risk in internet banking context [18]. If customers regard internet banking as a risky channel for doing financial 
transactions, they will not trust internet banking and vice versa. Moreover, we decided to investigate two additional 
constructs which were not popular in the field of internet banking, but they had attracted the attention of researchers 
in other technology adoption areas. In this regard, customization was selected, because of its importance in previous 
e-commerce researches [19]. The other construct was alliance services. Alliance services refer to integrated and 
comprehensive services offered by various public or private organizations which enable users to complete tasks in 
one-stop rather than visiting the websites of multiple organizations. E-government adoption studies usually 
investigate the citizens’ attitude about these integrated services [20]. Therefore, we thought that alliance service also 
could be an influential factor in internet banking usage. 
5. Research model development  
This study neither adopted a specific technology acceptance theory nor employed a research model from previous 
studies. We developed our research model based on a literature review. This model planned to investigate the 
relationships among 10 constructs and internet banking usage. Figure 1 demonstrates our theoretical model for 
predicting internet banking usage in Turkey. 
 
 
Fig. 1. Initial proposed research model for internet banking usage 
6. Hypothesis development 
Based on the research model in figure 1 and literature review we formulated following hypotheses. 
H1: Usefulness of Internet banking positively affects the customer’s use of internet banking. 
H2: Ease of use of Internet banking positively affects the customer’s use of internet banking. 
H3: Control over using an internet banking positively affects the customer’s use of internet banking. 
H4: Social influence has a positive effect on customer’s use of internet banking. 
H5: Awareness of internet banking service has a positive effect on customer’s use of internet banking. 
H6: Bank’s website features have a positive effect on customer’s use of internet banking. 
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H7: Risk has a negative effect on customer’s use of internet banking. 
H8:  Compatibility of internet banking with customer’s values positively affects customer’s use of internet banking. 
H9: Personalization positively affects customer’s use of internet banking. 
H10: Alliance services positively affect customer’s use of internet banking. 
7. Measurement development  
The instrument was designed to have a two-part questionnaire. The first part includes four demographic 
questions. The second part includes five-point Likert scales, ranging from “completely disagree” (1) to “completely 
agree” (5). The questions in second part of questionnaire were based on current literature and were adjusted to fulfill 
the purpose of this study. The initial questionnaire had 55 questions (items). To ensure content validity, all items of 
questionnaire were double reviewed by an English language and IS expert.  
7.1. Pilot study 
The pilot study was conducted to evaluate and refine the measurement instrument. The paper based questionnaire 
was distributed to convenience sample of 40 people and 30 valid responses were collected. The pilot study was only 
analyzed for reliability. The Cronbach’s alpha was employed to measure reliability. According to Kline as cited in 
[21] a cut-off of 0.7 and below might be reliable when dealing with diversity of constructs. The Cronbach’s alpha 
was separately calculated for all constructs. The alpha value of control, social influence, ease of use and website 
features constructs were below 0.7. Removal of any item did not increase alpha for acceptable level for social 
influence and control constructs. Therefore, their related items were compliantly removed from questionnaire. The 
removal of one item from ease of use  and website features increase the alpha value of the corresponding construct to 
the acceptable level. The overall Cronbach’s alpha value of instrument enhanced from 0.8 to 0.936 after refining the 
instrument. 
8. Data collection 
The questionnaire was distributed to 500 people in various organizations, workplaces, educational and 
entertaining institutions in Ankara over a period of two and half months (September-November 2012). The 
respondents had to use an internet banking application. Participation to the survey was voluntary and the respondents 
did not earn any incentives for this. The overall response rate was 67.2 %. Out of 336 responses 15 were not valid, 
because their respondents did not use any internet banking system. According to [22] the minimum sample size of 
200 is enough for any SEM.  
9. Data analysis 
Initially, the descriptive statistics were done by PASW Statistics 19 in order to expose the main feature of the 
data. Then the data was explored for missing values, outliers, normality and multicollinearity assumptions. 
Afterwards, the measurement model and structural model analysis were done by SmartPLS 0.2. 
9.1. Demographic profile of participants for main study 
65 % of the respondents were male and 35% were female. The majority of respondents (60%) were age between 
25-34 years old. The education levels of respondents were 1.3% middle school, 17.7 high schools, 12.7 colleges, 
49% university and 19.3 MSc/PhD. 19% of respondents had 1-2 years of internet experience and 26.3% had 3-4 
years of experience and 54% used internet for more than 4 years.              
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9.2. Data assumption analysis  
All cases with missing value were extracted from the data set. Additionally, the effects of possible outliers were 
investigated via trimmed mean. We did not detect a sever effect of outliers, so we did not delete any cases at this 
point. The results of Kolmogorov-Smirnov and skewness-kurtosis tests disclosed non-normal distribution of the 
dada. Finally, the correlation matrix of all items of the questionnaire was calculated. We did not find any strong 
correlation(R>.85) among items which indicated any evidence of multicollinearity.  
9.3. Assumption of measurement model 
CFA was conducted to assess the convergent and discriminant validity of the instrument. There are three criteria 
for establishing convergent validity: (1) all factor loadings should be signiﬁcant and exceed 0.707; (2) composite 
reliabilities should exceed 0.70; and (3) average variance extracted (AVE) by each construct should exceed 0.50 
[23]. Additionally, the factor loading above 0.6 is also acceptable [24]. All factor loadings in CFA of the 
measurement model were well above 0.6 except for 2 items of the risk construct and one item of the website feature 
construct. Therefore, those items were extracted from the dataset and convergent validity analyses were repeated. 
Table 1 shows the results of convergent validity analysis after removal of 3 items. 
Table 1: Results of convergent validity 
Construct  Item Factor 
Loading  
Composite 
Reliability 
AVE Construct Item Factor 
Loading 
Composite 
Reliability 
AVE 
Alliance of 
service 
AS1 
AS2 
AS3 
0.928 
0.951 
0.940 
0.958007 0.934240 Awareness of service 
AW1 
AW2 
AW3 
0.904 
0.930 
0.614 
0.864891 0.755664 
Compatibility 
COM1 
COM2 
COM3 
0.891 
0.914 
0.896 
0.928209 0.884162 Ease of use  
EOU1 
EOU2 
EOU3 
EOU4 
0.833 
0.680 
0.773 
0.816 
0.859333 0.782580 
Usefulness 
U1 
U2 
U3 
U4 
U5 
U6 
0.748 
0.788 
0.770 
0.646 
0.614 
0.812 
0.873927 0.825976 Risk 
R1 
R2 
R3 
R4 
R5 
0.801 
0.819 
0.784 
0.803 
0.690 
0.886308 0.841895 
Personalization 
PER1 
PER2 
PER3 
PER4 
0.768 
0.646 
0.854 
0.798 
0.852917 0.770723 Usage 
USE1 
USE2 
USE3 
USE4 
0.860 
0.916 
0.889 
0.851 
0.932198 0.902795 
Website 
features 
 
 
 
WEB1 
WEB2 
WEB3 
WEB4 
WEB5 
0.693 
0.770 
0.755 
0.749 
0.723 
0.852453 0.794178 
 
 
According to table 1, all three conditions for convergent validity were met. Therefore, the convergent validity of 
the instrument was approved. Discriminant validity is another component of construct validity. the square root of 
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AVE should be much larger than the correlations of the construct to all the other constructs for confirming the 
discriminant validity of the instrument [25]. Table 2 shows the correlations among constructs and the square root of 
AVE values for each construct on the diagonal. The square root of AVE value of each construct was much greater 
than the correlations between the construct and any other construct. Accordingly, the discriminant validity was 
proved. 
9.4. Structural  model 
In this step, the statistical significance of the each hypothesis was tested by running bootstrapping procedure in 
SmartPLS (300 cases. 300 samples). Table 3 presents the path coefficients, t-values, significant and non-significant 
relationships. 
Table 2. Results of discriminant validity 
 AS AW COM EOU PER R USE U WEB 
AS 0.939         
AW 0.315 0.828        
COM 0.547 0.292 0.900       
EOU 0.435 0.309 0.568 0.777      
PER 0.4 0.533 0.410 0.473 0.770     
R 0.437 0.408 0.377 0.464 0.550 0.781    
USE 0.597 0.322 0.737 0.584 0.506 0.459 0.879   
U 0.502 0.247 0.615 0.583 0.376 0.428 0.620 0.733  
WEB 0.594 0.343 0.629 0.582 0.451 0.513 0.585 0.642 0.738 
Table3. Results of structural modeling analysis for initial model 
Hypothesis  T-value Β value Results Hypothesis  T-value Β value Result 
H1: UÆ USE 3.036 0.155 Supported (p<0.01) H6: WEBÆUSE 0.486 0.048 Rejected (p>0.05) 
H2: EOUÆ USE 2.014 0.106 Supported (p<0.05) H7: RÆUSE 0.917 0.047 Rejected (p>0.05) 
H3: CÆUSE Control and social influence constructs  
were excluded from the research model 
H8: COMÆUSE 7.281 0.435 Supported (p<0.001) 
H4: SIÆUSE H9: PERÆUSE 2.897 0.150 Supported (p<0.01) 
H5: AWÆUSE 0.421 -0.018 Rejected (p>0.05) H10: ASÆUSE 3.668 0.184 Supported (p<0.01) 
 
The control and social influence constructs were extracted from the research model as results of the reliability test 
in pilot study. Therefore H3 and H4 could not be measured. U (β=0.155, p<0.01), EOU (β=0.106, p<0.05), COM 
(β=0.435, p<0.001), PER (β=0.150, p<0.01) and AS (β=0.184, p<0.01) jointly predicted the internet banking usage 
in this study. These variables explained 65% of variance in internet banking usage.  Therefore, H1, H2, H8, H9, H10 
were supported. On the other hand, H5 (β= -.0.018, p>0.05), H6 (β=0.048, p>0.05) and H7 (β=0.047, p>0.05) were 
rejected. 
9.5. Model modification  
Model modification should be done in an iterative manner in order to improve the initial proposed model. One 
change was made at the time and the effects of each change were explored in terms of the explanatory power of the 
model and the significancy of relationships among constructs. After 14 iterations the final model emerged. The non-
significant relationships were eliminated from the initial model and extra relationships were added to model in each 
iteration. Subsequently, the final model of internet banking usage was presented. Figure 2 depicts the results of the 
hypotheses testing for modified model. The results revealed that the modified model was able to explain 65.1% of 
variance in actual usage of internet banking. Additionally, it accounted for 51.3%, 46%, 39% and 20.3% of 
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variances in U, EOU, COM and PER respectively. The explanatory power of the modified model did not improve 
when it compared to the initial model, but it was preferable than the initial model, because it could predict actual use 
by contribution of less constructs. Moreover, it explained inter-relationships among constructs.  
 
Fig. 2. Results of structural modeling analysis for modified model 
10. Discussion  
Compatibility has the strongest positive effect on internet banking usage which is followed by alliance service, 
usefulness, personalization and ease of use. The empirical results reveal that compatibility positively and 
significantly affects ease of use (a similar result to findings in [26]), usefulness (a contradictory result with findings 
of [26]) and internet banking usage (analogues result to findings in [1]). Similar to findings in [11], usefulness and 
ease of use also demonstrated a significant effect on internet banking usage in this study. The effect of ease of use 
on internet banking usage also was mediated through usefulness. This effect was reported in many studies. Our 
results also disclosed that personalization and alliance services have positive effects on internet banking usage. To 
best of our knowledge, there are no studies which have investigated the direct impact of personalization and alliance 
service on internet banking usage. The significant effect of personalization and alliance service on perceived 
usefulness is reported in [16]. In addition, we found a significant relationship between personalization and ease of 
use. It is thought that if an internet banking system is personalized based on customers’ preferences, customers will 
be more eager to use internet banking. Correspondingly, the personalized appearance of internet banking system 
might lead people to feel comfortable when dealing with internet banking. For instance, customers can customize 
the order of menus based on their frequency of use. Therefore, they can perform their banking activities more easily. 
On the other hand, personalized messages which inform customers about their upcoming payables can provide easy 
tracking of payments and bills for customers. Afterwards, providing personalized services for special customers 
based on their banking habits can reduce their difficulty in searching for new services and facilities which are more 
profitable. The significant effect of alliance service on internet banking usage is a sign that customers do not prefer 
to use internet banking only for performing simple financial transactions. In other words, customers want to perform 
all of their financial related activities through internet banking services. For instance, an internet banking system 
which provides options for payment of bills, school fee, insurance premium, tax and so on is most preferable.  
Similar to findings in [1], risk does not have significant effect on internet banking usage in this study. Moreover, the 
results display a positive relationship among risk and ease of use which should be elaborated precisely. In our 
questionnaire, we stated all items in a more optimistic manner. For example, “I believe that internet banking protects 
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my privacy” or “I am not worried about risk of fraud when using IB”. Therefore, the positive relationship indicates 
that if customers are not worried about risks of internet banking they will perceive IB as easy to use and vice versa. 
For instance, security and privacy risks of internet banking force customers to spend extra effort and time to protect 
against frauds and hackers which leads them to observe internet banking as a difficult way to do banking activities.    
In this research, website features do not have a direct effect on internet banking usage, although it affects the 
usefulness and ease of use. These might be supported by the following arguments. If customers do not have 
difficulties to connect and access the internet banking websites they will regard it as easy way to do banking 
activities. In addition, user-friendly design of internet banking websites makes them confortable to use.  Moreover, 
the high transaction speed of internet banking websites can reduce delivery time which in turn affects people’s 
perceptions about usefulness of internet banking. Website features have a positive effect on personalization as well. 
We thought that customers will see internet banking as a personalized service, if the website designs of internet 
banking system were based on their preferences. The significant relationship among website features and 
compatibility might be justified by following statement. Customers are more likely to regard an internet banking 
system as compatible if the terms, comments, instructions and procedures which are used in the internet banking 
website are similar to branch-based banking.  
11. Conclusion  
In this study, we developed and validated a new research model to predict factors which affect internet banking 
usage. Moreover, the interdependent relationships among various research factors were investigated. The results 
reveal that customers prefer to use internet banking, because they perceive it as useful and easy to use. Furthermore, 
compatibility of internet banking with customers’ life and work styles is found to be the crucial driver of internet 
banking usage. Personalized and alliance services are determined as the additional factors which encourage 
customers to use internet banking as well.  
12. Future works 
Future studies could employ our research model to examine internet banking usage in different cultures. 
Additionally, longitude studies could be conducted to investigate our research model in different time periods. 
Future researches could also consider the inclusion of additional variables from other fields of technology adoption 
into our research model for increasing its explanatory power. The significant influence of personalization and 
alliance services might inspire many research questions. For instance, there is room to explore the adoption of 
banking recommender systems which offer more personalized banking services. Different types of alliance services 
which might encourage internet banking usage could be explored as well.  
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